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[57] ABSTRACT 

A phacoemulsification needle generally includes a needle for 
fragmenting eye tissue, a sleeve coaxiaily disposed about the 
needle for introducing irrigation fluid into a surgical site, and 
structure on the needle for inhibiting the formation of 
bubbles and microbubbles as the irrigation fluid flows along 
an irrigation pathway formed between the needle and 
coaxial sleeve. The structure includes preferably three 
wedge shaped indents, each being equi distantly spaced with 
respect to each other, about a shoulder of the needle. The 
needle includes a threaded end far enabling its removable 
engagement with a suitable phacoemulsification horn, the 
removable engagement being facilitated by surfaces on the 
wedge shaped indents. 

13 Claims, 1 Drawing Sheet 
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PHACOEMULSIFICATION NEEDLE Cavitation results In bubbles that directly obstruct a 

surgeon's field of view. Furthermore, even microbu boles 

The present iuveniien generally r elites to surgical instro- tha! are too e mail to directly, may seriously distort and 

ments and more particularly rdates to a phacoemulsification obscure view of the surgical site by causing significant 

needle for use in ophthalmic surgery. 5 changes of the refractive index of the fluids. Consequently. 

Phacoemulsification handpieces find common use by cavitation interferes with the progress of surgery, but may 

ophthalmic surgeons during many in ocular surgical proce- cau$e increased risk; of patient injury. Thus, it often becomes 

dures. Phacoemulsification involves the fragmentation of necessary that a surgeon periodically discontinue emulsift- 

lens tissue and is performed, for example, in cataract sur- catio|1 md j^^y remove cavitation bubbles before the 

gcrv : , , * +s a -i 10 surgery can be continued. 

Because ^phacoemulsification ^oodmrs invoWe cutting \ L i nm% „ ophthalmic surgical procedures such 

or fragmenting unwanted Ussue^ the need typicalryaiises to ocubrtens implantation, cataract surgery. 

remove tissue and fluids from the eye during the procedure. \, \TT7" Z ~^ , , , .„ t.' 

Furthermore, to prevent damage to the eye! mereTaJso a and retinal <*f^^t repair^ viscous g d ; like^compcsmon 

need to irrigate me surgicalsite. is utiUzed to hoW <***bers of the eye in order to protect 

Phacoemulsification handpieces that incorporate frag- 15 sensitive tissue, in particular the corneal and endomelium, 

menting tissue, aspirating and irrigation features have here- fr° m trauma. Commonly used viscoclastic materials may be 

tofore been developed. These devices enable an optical classified as either cohesive or adhesive viscoelastic. 

surgeon to perform several procedures i.e. fragmenting Generally, cohesive viscoelastic has the property of being 

tissue, aspirating fluid and fragmented tissue and irrigating cohesive, i.e. molecules thereof tend to stick tightly together 

the eye. using a single handpiece and without the need to 20 rather than to other surfaces. Adherent viscoelastic, on the 

switch instruments during surgery. other hand, tends to adhere to eye surfaces rather than to 

Such compound instruments typically have an cylindri- itself, and thus resists washout during phacosurgery. 

cal probe having a cutting tip, or needle, at a distal end Unfortunately, the presence of such viscoelastic materi- 

thereof. A transducer such as a piezoelectric crystal converts als in the eye increases me potential complications caused 

an electrical signal into ultrasonic energy generally in the 25 by cavitation. Particularly, removal of bubbles becomes a 

range of 20 to 100 KHz. The ultrasonic energy generated by highly complicated task, as the bubbles tend to adhere to 

the crystal is coupled to a horn and the needle which viscoelastic materials and resist extraction. As for 

oscillates and radiates the ultrasonic energy into eye tissue microbubbles, these are typically so small and numerous 

for fragmentation and phacoemulsification thereof. that they may not be removed with much success. 

Additionally, grooves, sleeves or lumen disposed along a 30 Obviously, for the above reasons, it is desirable to have 

length of the needle provide means for introducing irrigation minimal cavitation about the surgical site, particularly when 

fluids to the surgical site. Many surgeons prefer the use of a viscoelastic materials are being utilized, 

sleeve in this regard, as such sleeves may be made- to be Generally, the present invention provides a phacoemul* 

removable and disposable, thus reducing the risk of cross- sification needle that incorporates all the advantages of a 

contamination. 33 compound surgical device while minimizing the occurrence 

One significant problem that is experienced by use of of bubbles and microbubbles during use of the device, 
prior art phacoemulsification devices, is the cavitation of 

fluids proximate the tip of the needle and immediately at the SUMMARY OF THE INVENTION 

surgical site. Cavitation isa well known phenomenon which A plwcoa niilsmc^ion needle apparatus, in accordance 

may be generally ^cribed as the of formation of smaU 40 ^ ^ t mveQtiozu gCDCra lly comprises a needle 

bubble in a bquid due to sudden ^ changes in pressure and whkh ^ mains for ^Vot fragmenting eye 

high frequency vibrations in the _ liquid. tissue it a surgical site. THe needle includes means, for 

In ocular surgery, cavitation ts caused by the oscillation le a efld tbmtit% for cnaWing removable 

of the needle tip as well as ^ctong« in I"™ <* ^vg^M <* the nccalc with a suitable phacoemuUifica- 

irrigation fluids as they are forced from theirtespectfve 43 Jfi^ ^ addidoo , mc B ^ us com prises a sleeve that 

reservoirs through narrow passages in the needle to be is coaxiany disposed about the needle and defines a gener- 

dispensed at Ae sur^ site. . ally annular chamber between said needle and sleeve. The 

U.S. Pat No. SA13J56 describes a prior art poacoemul- ^ meaDS for mlroduclng a fluid, for example 

sification handpiece uhUzing an outer shell disposed about ^ hg * 0om ^ ^ ^ site b of ^ 

the handpiece motor, drive mechanism and horn so as to » chamber. 

aeate an irrigation pathway therebetween. This prior art * „ . M 

device allegedly traps cavitation bubbles in a reservoir of Importantly, the present invention also includes < structure 

significant volume, which is a part of the irrigation pathway « sai * ■" d £ ^ substantially reduces cavitation of the 

near a top of the handpiece, rather than allowing them to Ration fliud during its mtroduchoo into the surgical site, 

flush into the surgical site. Unfortunately this prior art 33 P^cularly, the structure inhibits the formation of bubbles 

device does not manage the problems associated with cavi- ** d ™crobubbles in the annular chamber, 

tatioo occurring further down the irrigation pathway, in The means for inhibiting the formation of bubbles and 

narrow regions thereof, such as near the site of the needle microbubbles includes a shoulder on a proximal end of the 

itself. 1 needle. The shoulder may include a conical surface of 

Prior an phacoemulsification needles include two stan- 60 revolution and include a plurality of wedge shaped recesses 

dard indents on a proximal end thereof, for the placement of formed therein. The recesses are preferably at least three in 

a wrench in order to enable the needle to be threadably Dumber and equidistantty spaced around the conical shoul- 

fastened to the horn. These indents lie along a narrow dec 

irrigation fluid pathway when a sleeve is utilized therefor. It More particularly, each wedge shaped recess may include 

is believed that this standard structure of prior art needles, 63 a first surface disposed generally parallel to a longitudinal 

particularly the two sided placement of indents, is a signifl* axis of the needle, and a second surface forming an obtuse 

cant cause of cavitation in the irrigation fluid. angle with the first surface. The first surfaces facilitate the 
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attachment and subsequent removal of the needle from the 
horn by providing surfaces for placement of a wrench. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be more clearly understood 
when considered in conjunction with the following detailed 
description and accompanying drawings of which: 

FIG. 1 shows a cross-sectional view of a phacoemulsifi- 
cation needle apparatus in accordance with the present 
invention, the apparatus being connected to a suitable pha- 
coemulsification handpiece horn as used during ocular sur- 
gery; 

FIG. 2 shows a perspective view of a needle of the 
phacoemulsification needle apparatus shown in FIG. 1, said 
needle including structure for inhibiting the formation of 
bubbles and microbubbles during introduction thereof into a 
surgical site; 

FIG. 3 shows a top view of the needle shown in FIGS. 2; 
and 

FIG. 4 shows a side elevation view of the needle shown 
in FIG. 2. 

DETAILED DESCRIPTION 

Turning now to FIG. 1. a phacoemulsification handpiece 
apparatus 10, in accordance with the present invention* is 
shown. Generally, the apparatus 10 comprises a needle 12 
for cutting and/or fragmenting eye tissue (not shown) at a 
surgical site by radiating ultrasonic energy into the eye 
tissue. The needle 10 includes means, such as a threaded end 
14, for enabling removable engagement thereof with a horn 
16 of a suitable phacoemulsification handpiece 18. 

In addition, a sleeve 20. coaxially disposed about the 
needle 12 and defining a generally annular chamber 26 
therebetween, is provided for introducing a fluid 28 into the 
surgical site. The sleeve 20 may include a proximal end 30 
thereof, which is adapted for scalable engagement with the 
suitable horn 16 by means of threads 32 and an O-ring (not 
shown) in the conventional manner. An elongated distal end 
34 of the sleeve 20 follows the generally tapered contour of 
the needle 12, and terminates in one or more outlets 36 for 
dispensing of the fl uid 28 at the surgical site. The sleeve 20 
xnay h » made of ffny suitable, inert material of plastic or 
metal .jFor preventing cross-contami nation, the sleeve 20 
and needle 12 are preferably disposable. 

The fluid 28 may comprises an irrigation fluid, such as a 
balanced salt solution, or any other suitable fluid that may be 
introduced during ocular surgery, and is provided to the 
chamber 26 from an exterior source (not shown) through, for 
example, an aperture 40 in a housing 42 of the suitable 
phacoemulsification handpiece 18. 

Importantly, the present invention also includes means, 
defined by structure 44 on the needle 12, for inhibiting 
cavitation of the fluid 28 as it moves through the chamber 
26, in the direction shown by arrows 46. during introduction 
of the fluid 28 into the surgical site, This structure 44 is more 
clearly shown in FIGS. 2, 3 and 4, which illustrate various 
views of the needle 12. 

Particularly, the structure 44 for inhibiting, or substan- 
tially reducing me occurrence of bubbles and microbubbles 
in the annular chamber (not shown in FIGS. 2, 3 and 4) 
comprises a shoulder 48 on a proximal end 50 of the needle 
12. The shoulder 48 preferably has a conical surface of 
revolution 52 and includes a plurality of recesses 58 therein. 

Preferably, three recesses are provided, each recess 58 
disposed at about 120 degrees from each adjacent recess 58 


such that they are equidistantly spaced about the shoulder 
48, as shown in FIG. 3. 

More particularly, each recess 58 may be wedge shaped 
and include a first surface 60 disposed generally paiallel 
with a longitudinal axis (indicated by phantom line 62) of 
the needle 12, and a second surface 64 disposed at an angle 
(indicated by symbol a in FIG. 4) of at least 90 degrees with 
respect to the first surface 60. Preferably, the angle a 
between first and second surfaces 60, 64 is an obtuse angle. 

Referring now to all the Figures, the structure 44 herein- 
above described substantially reduces fluid turbulence near 
the point of attachment of the needle 12 with the horn 16, i.e. 
the needle proximal end 50. which as discussed hereinabove, 
has been a troublesome area in phacoemulsification hand- 
pieces employing prior art needles. As a result, cavitation 
bubbles are less likely to form in the irrigation fluid 28 as it 
flows along the restricted irrigation pathway 26. The detri- 
mental effects of cavitation on a surgical procedure are 
thereby effectively reduced. 

Notably, the recesses 58 also provide means for remov- 
ably engaging the needle 12 to the suitable horn. 
Specifically, the first surfaces 60 provide locations on which 
a wrench (not shown), for example a socket wrench, may be 
positioned for enabling the needle 12 to be threadably 
engaged to the horn 16. 

Although there has been hereinabove described a pha- 
coemulsification needle apparatus in accordance with the 
present invention for the purpose of illustrating the manner 
in which the invention may be used to advantage, it will be 
appreciated that the invention is not limited thereto. 
Accordingly, any and all modifications, variations, or 
equivalent arrangements which may occur to those skilled in 
the art should be considered to be within the scope of the 
invention as defined in the appended claims. 
What is claimed is: 

1. A phacoemulsification needle apparatus for ophthalmic 
surgical procedures, the apparatus comprising: 

needle means for cutting and/or fragmenting eye tissue at 

a surgical site; and 
sleeve means, coaxially disposed about the needle means 
and defining a generally annular chamber between said 
needle means and sleeve means, for introducing a fluid 
into the surgical site* said needle means including 
shoulder means, having a conical surface of revolution 
and a plurality of recesses formed within the conical 
surface, for inhibiting bubble and microbubble forma- 
tion in fluid passing between the shoulder means and 
the sleeve means. 

2. The phacoemulsification needle apparatus according to 
claim 1 wherein the recesses are wedge shaped. 

3. The phacoemulsification needle apparatus according to 
claim 2 wherein each wedge shaped recess includes a first 
surface disposed generally parallel to a longitudinal axis of 
the needle means and a second surface disposed at an obtuse 

55 angle with respect to said first surface. 

4. The phacoemulsification needle apparatus according to 
claim 1 wherein the recesses are equidistantly spaced about 
the shoulder means. 

5. A phacoemulsification needle apparatus comprising: 
needle means, including a proximal end and a distal end, 

for cutting and/or fragmenting eye tissue at a surgical 
site, said needle means including means, disposed on 
said proximal end, for enabling removable engagement 
of the needle means with a suitable phacoemulsification 
horn; 

sleeve means, coaxially disposed about the needle means 
and ^fining a generally annular chamber between said 
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needle means and sleeve means, for introducing a fluid 
into the surgical site; and 
mean?; defined by structure on said needle means, for 
inhibiting formation of bubbles and microbubbles 
resulting from cavitation, in the annular chamber, of the 5 
fluid introduced into the surgical site, said structure 
including a shoulder disposed at the needle proximal 
end. said shoulder having at least three wedge shaped 
recesses formed therein, each wedge shaped recess 
being equidistantly spaced around said shoulder. 10 

6. The phacoemulsification needle apparatus according to 
claim 5 wherein the at least three wedge shaped recesses 
comprises three wedge shaped recesses. 

7. The phacoemulsification needle apparatus according to 
claim 6 wherein the means for enabling removable engage- 15 
meat comprises threading on said proximal end. 

8. The phacoemulsification needle apparatus according to 
claim 7 wherein each wedge shaped recess includes first 
surface means for facilitating the removable engagement to 
the horn by manual rotation of the needle means, said first 20 
surface means being disposed generally parallel to a longi- 
tudinal axis of said needle means. 

9. The fihacoemulsifi cation needle apparatus according to 
claim 5 wherein the shoulder includes a conical surface of 
revolution, and each wedge shaped recess includes a first 25 
surface being generally parallel to a longitudinal axis of the 
needle means and a second surface forming an obtuse angle 
with the first surface. 

10. A phacoemulsification handpiece apparatus far oph- 
thalmic surgical procedures, the apparatus comprising: 30 

needle means, including a proximal end and a distal end, 
for cutting and/or fragmenting eye tissue at a surgical 
site; 

sleeve means, coaxially disposed about the needle means 35 
and defining a generally annular chamber between said 
needle means and sleeve means, for introducing a fluid 
into the surgical site; and 

means for inhibiting formation of bubbles and 
microbubbles resulting from cavitation of the fluid 
during introduction into the surgical site, said means for 


inhibiting including a shoulder on the proximal end of 
the needle means, said shoulder having at least three 
wedge shaped recesses therein, said wedge shaped 
recesses being equidistantly spaced about said shoul- 
der, 

11. The phacoemulsirlcatioD handpiece apparatus accord- 
ing to claim 10 wherein the at least three wedge shaped 
recesses comprises three wedge shaped recesses. 

12. The phacoernulsification needle apparatus according 
to claim It wherein the shoulder includes a conical surface 
of revolution, and each wedge shaped recess includes a first 
surface being generally parallel to a longitudinal axis of the 
needle means and a second surface forming an obtuse angle 
with the first surface. 

13. A pnacoemulsification handpiece apparatus for oph- 
thalmic surgical procedures, the apparatus comprising: 

needle means for cutting and/or fragmenting eye tissue at 
a surgical site, said needle means including a shoulder 
on a proximal end thereof, said shoulder having a 
conical surface of revolution; 

sleeve means, coaxially disposed about the needle means 
and defining a generally annular chamber between said 
needle means and sleeve means, for introducing an 
irrigation fluid into the surgical site; and 

means for inhibiting formation of bubbles and 
microbubbles resulting from cavitation of the irrigation 
fluid in the annular chamber, during introduction of the 
irrigation fluid into the surgical site, said means for 
inhibiting formation of bubbles and microbubbles 
including three wedge shaped recesses equidistantly 
spaced around said shoulder, each wedge shaped recess 
including a first surface disposed generally parallel to a 
longitudinal axis of said needle means and a second 
surface disposed at an obtuse angle with respect to said 
first surface; and 

means, disposed at the proximal end of the needle means, 
for enabling removable engagement of the needle 
means with a suitable phacoemulsification horn. 
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